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#2 0 0 0 — 3 3 5 1 2 2 

mm^: mmm 

7b-t^m^^m:^mx$>^x. 
mmmmT'-^izMhx, ^-j^mwiiz^i^^rin]iaymmzm^\^^xi^mn^i 

mm^tif^mtB^mmii^mtmmy'-^izmi^xmnMm^^m^'r^z.t. 

^ mmmm^^m^m7i^^m^i^m:^mx&^x. 
mtmmy'-^izMLxmmmmn^^m-t^mmizm^Kmmmm^mAi. 

mA^tit^mmwmmm^^mit-r^mjii^y^jv^^m^^x^mn^i^mmL 

/Nz-t^mmy^ jv^^^m^^^^zt ^nmn^^m^m a iH^cDM^^'-it^^^o 
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#2 000 — 335122 

B^iti}m^nt^mmmmm^izMi^xmmmMm^^m-t^wmmmizm'^ 

i: -r -5 mim. 6 fB«g©##:J}'^:&i£o 

ri]\^mmzm'5\^x^mmmmnti^^m^o)6^mnn^mm^^mw.^WLiL. 
m^mi 0] mm.cDm-^tf^u^Lxmm^ti^mmT'-^^Aij't^A 
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mmmx^-DX. 

X 4¥mmmm. ^i^m^^^ ^mmmmm t . 

mnmi5j:xj^^<Dmmx<Dmmmmm^incm^^^xmmm^^%mt^mmm 
mmmmm^Mmmz^i)M-m^tir=.mtmMm^i:.m':5\,^x. t<Dmm<Dm 

So 

[if^^i 4] m.Wi(D:^^m^timm-^i^xmm-^t\^hm^=^^m,m7''- 
^W'Dmmz.m':5<mmmwL^mmi\:'r^mmy^)\^9^m\^x6^m^n-^m'M 
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[0*^1 6] mmmm^P^m^it. mmm (meg) ^j:t>*Mi2i (e 
EG) <D(}^rjt< t.%i^-fy-^^t^^m^v:&^zt.^i^Wit.-t^m^mi ^mmcD 

mmAi3mmiz^i)x±f'^n^mtimmmm7'-^KMh. mmmmn^^W' 
-Dmmizm^ Kwrnrnwc^mmit-t^mmy jv^ ^m^^x ^mm^] ^m^-t^ 

[ff^^is] m$iA:h^m.iz^<'jA:h^ti^mmmmmif7'-^it. ^ 
i^<D h uy }^t.m^<^yri7^tti^^^<om^nwz^^xm^-^tir:i^(Dx^ 

So 

[if*^i9] mmA±}^mz^^}Ati^n^mmmmmtf7'-^it, -tr 
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000 — 335122 

i)m^'^mizm'mLr=.tmmi^x$>^x. 

mm:fu^^Mt. mm^^^timm<Dm^i}'^m^Lxmm-^n^mmy'-'^ 
i>zMvx^mmm<^^^m-t^mmizSi':i<wmmmi^mA-t^mmii. 

mA-^ntcmmwmmm^mm^t-t^mj:^^y^;i^^m^^x^mnm^mM-t 

m^-^nr^mm^mm^i^mmmmy'-'$(izmi:^xmsmm^^m^'^7t-t^ 
Sussm y>( ji^iz^-oxm^ ^nrcmm^mm^i^mmmm'T'- ^izmi^x 
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[0 0 0 1] 
[0 0 0 2] 

^^mm^iZiSi-f ^^m'^m^^(Orcl^(D'^^mm. Q am (Quadrature Amplit 

ude Modulation : w.^mm^m)^i^(Dmm^^nmrx<D^^ i:^^jvmm'^m 

[0 0 0 3] 

<D^^u&vxmm^%:^mt^m^6^m^m^Bi.t^mi^mx:&^o 

?^#«?flx^(t),-,x„(t)§:MM'r^o zn^ 
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x{t) =Asit) 

x(t) [x^it)X^{t)"'X^(t)] 

if^m^^mmmx^^, bp*., muz^-tmmmmiz^'Dxm-^nr^mmm^ 
2L(t)*^e>, m^^mmmiz^^x^mm^y_it)^yfx2^it)^m^mz. 

[0 0 0 4] 

rkiz. ^mmm^mM-t&rci^<D^^:^iZ'D\,^xm^^7&^^o 

S.W^Miti!k^(D:ti;VAy ^ ♦ ^-f:/^- • ^>f /I- (Kullback-Leible 
r divergence) "C^it -So 
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C^3] 

=Jp„(i£)log ( ^ )du 

n 

P^(u) = n p.{u) 

[0 0 0 5] 

1 (International Journal of Neural Systems, Vol.8, Nos.5 & 6, pp.6 
61-678, October/December 1997.) iCtt, ±fB®W*d^^. WM^^fi^n^^<0 
^{iM(Kurtosis)$:i$t». ^^e-fcff ^J*^W#T'fe U > e^-fbJ^)^^ $ tvT S »J , 

, ^mmm-fi^n.-^^)nn{'^w=J^^^^^ym)x-hh^iBtyx. ^mm^ 
\z'D\i^x(DQm^Mn<DA^)((D^^h.'pyv(Dm^mMit i.'^^ii'^sE<Dt.^\%m. 
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E[u.^] -3[e:1m.21]' 

c^C k^Ji^^^ )= E[ u.(t)u.( t+k^ t+k^ ^+^3 ) ) 

- E [ u.{t)u.{ t+k^ )] E{ u.( t+k^ )u.( t+k^ ) 1 

- E I u.(t)u.( t+k^ )] El u.{ t+k^ t+k^ ) ) 

- E I u.it)u.( t+k^ )] E{ M.( t+k^ )u.{ t+k^ ) 1 

t5«E U 0 ^r^jlti its k ^ k 2 k 0 ^ ^ i: L T VN ^ o 

[0 0 0 6] 

>KH#fFm 5,7 0 6,4 0 2 #^?6Tli, ^gS'»#*(^«/^^b(Of^t> »j ic, m 

[0 0 0 7] 

t-tcL. jS:i^2 (Signal Processing, Vol.24, No.l, pp. 1-10, July 1991.)"eii 
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$tlTV^S. MfC, #g§2 0 0 0 -9 7 7 5 8#^^T'tt, ±fH®7?SS(©Mff* 
[0 0 0 8] 

:i:i^3(IEEE Transactions on Signal Processing, Vol.44, No. 12, pp. 3017- 
3030, December 1996. )T'», 4 r^<D^ a.A'^ y h ^j&iSi^iZ^i^^4¥mmm^ 

3Sif»^ LT^M^^SB (Relative gradient){C^t5<^iS^^75)'^'^i^$tlTV^^„ 

S:35c#t-5=fo<DT'fey, '»|g^<sr^6«l#^*^e>^AT'$Sg^^i3 (Natural gra 
dient) i: ^tr^ =fe) -e S o 

[0 0 0 9] 

^ZIT?. )feffl#ff||5 ,9 9 9 ,9 5 6#^2f^T'li, ^^bfc 

Sr ffi ^ it -5 ® ^ ;r - ;i/ S: ji}6n S ^ ti T V A s = 

[0 0 10] 

J5Ci^4 (International Journal of Neural Systems, Vol.8, Nos.5 & 6 
, pp. 601-612, October/December 1997. )T'«, #iaS?^g9tS[ S:#A L fcMMiJC 

&M^si^bf «>i:^tc, ^B^^ST'»:&<^/^2m^s^c«^v^T^i^s:r;l/:^y XAS: 

[0011] 
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[0 0 12] 

• II $:MV^T, ||Z_|| • II Z."Ml T'^^^tl-Sa^^^T'^-So Zl Cll? Z."^li^f 
[0 0 13] 

i^'^:kn<tsi<x^. m^m^xmm^^^fdm-ox\i^^mmx<D!\^Mmmti'^. t^^i^ 

©MBItSCT' < ^ o T b * e) r *j ^ <5 , 
[0014] 

^^miit. &.±(D^o^jtummw^m^mm-t^r^i^izfjt:^nrc%(Dx$>'DX. 
^t^i^^^^m^fi^'}izj:^xRm-t^wmmmizm^^^x. JRm*^^tv^«/J^2 

mMlt#^ t- -5 ^ i: ic & ^ o 
[0 0 15] 
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5M#^il^^T'feoT> r<^)|ii!lv=-tJ?(CML> :e-^^T^JlCM-t-5HJ^|^^y 
;i'A$:, ^±^nr:^X:^^-&&.rizm:^^^ofJi7MjZ^y>(}l^lZJ:^X'&m^y 

n^m^-t^7.^-j-:rii. m^-^nr=.^mnn^mm^-^\zm\:^xmm'^^m. 

7X.^^7.'TVZf}l^^tlZ}l^S^m.ilhX\^^o 
CO 0 1 6] 

ri^{zym.mzm':5\^x6^mmmm^ti^^m^a^^m^m^mw.\^. mw.-^tif=.^ 

oT, m^^j^^mnmz.ii^\^x&,i3-^t\^mm(Dm.±m.mm(^^fs^^. mA-^<D% 
(D-^d!,±-t^^mnn^mii-t^m'si^xmmit^n^i3mt.^x^. 

[0 0 17] 

i^tc. 2fc|g^tt, mm'^^^ti^Wi(Dm^ii'^m^hxmM-^n^m&'f-'^f)^ 

m C T it ^^7c f <5 3 i: & #^ i: 1- 5 zi i: 35)^ T' ^ -5 o 

[0 0 18] 

Z.Z.X. z.<D^m^mo)m^\t. mmmwi^^mmuzmhxm.A-^\z^^mm 
m^^^x'^n^m^m^<Dmmt)'^i^^\'^m^x^^x^. 

[0 0 19] 
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mmm\Hxm\>^^>i¥mmmmit. m^72^^nr^mmm^(D^mizm^\^x. 

[0 0 2 0] 

xmm^ti^mmy'-^^x^i-t^Atf^mt. Ati-^ti^mmy^-^izMh. 

miz^y -< ji^ V y 'ifK^-Dx^mn^i^mmt^^mmmm^mn. m^^n 
r^^mn^i^mmT'- 'St izm\::^xmm^^mM^7t-t^mm^7b^mt.^m^rc 

Zit^mW^t.LX\i^^o 
[0 0 2 1] 

[0 0 2 2] 

mmm^^mnmizmLxm^Nc-t^^. mmit^^mj^s^y-^ ;v^^m\f^x. ^ 
xmm^^m^'^fc-t^mmu7xi^mii^m^r^^ii^!f^mtLx\^^^. 

[0 0 2 3] 

1 3 2001-3068212 
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$tlfeMMM#^c:^^v^T, ^<Dmm(Dm^^mnmizMi.x. ^mmmn^^ 

[0 0 2 4] 

i)mm-^nxmm-^nr^^<D^^mt^m^mmmmx:&-DX. z<Dm^^^n 
Mn^^W'Dmmizm^<wmmm^mmiti-^m]Z^y^jiy^^m^^x^m^m 

[0 0 2 5] 

f)^^fjt^m^x&^mm^i^m^^^iom^mt(Dmmm(Dr-^y7^ h^^m 
^^mmm^^mt. m^^tit^^mnm^mmT'-^izmc^^tx. z<d 
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o 

[0 0 2 6] 

L T V ^ s mm^^ 5: m t* ^ o t , tf - ^ a 

m^mmii. mm^nr=i^mnm^mmmfy'-'Siicmc^:it.x% z.<Dm.m 

[0 0 2 7] 

oyy 7 ^ 9 hiS^^^(Dmi^^'rn\z^^xi^m^t\.t=.%<Dx^^iLm^x^^ 

X. mmMm(^^mm<o^mmm.^\Pi±.-^^^t.mz^ ^mm<Dmmzm-t^^ 
T^^^mizmm.'^^z.hfi'^nsmiirji^o 

[0 0 2 8] 

i^t. A:h^n^mm7'-^izMi^. mmmnn&^^'ommnzm^Kwmmm 
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[0 0 2 9] 

m^tiim^i^xmm^ti^mmT'-^izMi^xs^mmM^^^m-t^mmizm':^ 
' %\^x^w^n^w^^^¥m}L. m-^^Mc^wnn^w^f-^xz^^xm^ 

il^f ^'J 5: Mt' - ^ fC^ C TMM# 5: -5 MS i: 5: n > If a. - ^ {C^^f $ it 
# Sr^Tci-SMS i: =1 > If ri. - ^ fCll^TS -Br-S il.t" r i: *^T' ^ -5 

o 

[0 0 3 0] 

[|g0^©^igcD?^ffi] 

:*:||Jg<D?^SIlC^t:t-5M#^il:i^?Stt, MEG (magnetoencephalography : |i 
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mm). E E G (electroencephalography : JU^K®) ^ iffC J: SliS9^#M-^7b^ ^ 

M^KlGi-f ^^^'^W\^^<Dfc!^<D=^^^m. QAM (Quadrature Amplitude Mo 
dulation : Ex^CS^M) ^ ifT^'f i^^ JlMmiZiSi-^ :S>m^^m ' 
MPS^^^^tl^o 35lCti, C DMA (Code Division Multiple Access : 

m^Tbmm) izis\r}^ mmmti^ ^^^ea^ vyi^x-^^^^^yvy^ 
•o^--$tmmm'^±mi^v:is:^K^\^?>^-hy^v^ • '7:^-i^^y hx<Dm 

[0 0 3 1] 

m^Ntiz^^ xms.mm&^m^Ht^^ n t.mm^jiMM^wt:^'^^ zt.x. 
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00 0-335122 

[0 0 3 2] 

== [exp (r-2\\x-WX(W^x )||')| 

[0 0 3 3] 

±SB®fF«Km$:ft/J^^c■rshv^e)ri:^i. Mmmmi n(« )*wiiit5DT'fe 

[^10] 

E[exp(r-^\\x- Wl ( ) II')} 



1 8 
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. m^it. tanh(u), u^. feSVAtt, u -tanh(u)^;if7()^MV^P)4^<5o 

, 5{$M*"^iEc7)i:#{Cu -tanh(u)S:mv^, h ^{Ctanh( u ) 3 

[0 0 3 4] 
[^11] 

2(0= /(IF^(^-lMt)) 
git) = hit) / [ /8^^it)hit)] 

i= / {jff + ay^it)hit)\ 

e(t) = x(t)-m-i)y(t) 

mt)=mt-i)+±(t)£'(t) 

[0 0 3 5] 

EI2T*li. ^>f >®T;i/:?UXA®?^tl=&#m?^MtS:2 1, ^Mfg#e.(t)® 
ftW2 2. W(t)©Mif2 3, feitJf:i-^5? U'fbll[#2 4T'^L, z:®;<>r>'(© 
r;H3'UXA{C^VxTi^MI^^4(Z)mai$:, A(t)®fm2 5, _g (t) h I ©im 
2 6, fe«fct)fP.(t)®ftW2 7®#:3.- >y hfCTH^f LTV^-5o tfc. z~'^itii 



1 9 
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M2 4 tt, W(t)(03gfr^lcW(t)<Dn.-^ ')^mt^UU.-t^7.^vzfX^^). 
C^l 2] 

IKO = M^) ( ( MO^ Wf)) 1 

[0 0 3 6] 

h,(t)(^>tt^2 5T'li, t«<Z)^M(trf9->r ^;i/)OP.(t-l)ii y:(t)i:T'h.(t)*'5 

^^ff^JW^r^6«;{c^>ffcbTb*e)^^{cii. ZL^.-SSP^lKtiS S:0 . 9 9^0. 
o P.(t)®fm2 7 T'tt, A(0(^im2 5 lCioT»ffl^nfeA(t), K±-^t\ 

XAT% ^Rl-fitZCO) ^W(O) \t^M\zmSz. i: bT v>So 

[0 0 3 7] 
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[0 0 3 8] 

^bTV^.g)„ Zirr^j:, mZKBVr^^ I <D 7 JVziV X 2^ ^m^k (deflation) IZ 

j:^xmj^Lr=.^(Dx$>^. r0ii2®r;i/iruxAT'tt, as ic^i-i:e){c. 

^rj'^iJ' 1 o 1 ofi^LTV>#. ?j}i:ilC$:jli^lC^CTV%< zliiT'ftjiffc&gl 

oTVNS, m^lt. liM^#x.i(t)lC^LTw^(t)(Dfi^7>f ;i/^U>^3 1, 
2L2(t){C^LTw2(t)®ffeS7^' y >^7*3 2, r CD J: e) fC LT, iLm^^^^^^ 

i^xw^wo^m^y^jv^vy-^aa^mv. zn^iz^^x. m^^mn^w 

BP-^, z:®||2®T;i/=JUXAT'tt, 
2^^(t)=2c (t) ; 

#i = 1 ,-ni{CML/T|g4 iZm-tTJV^V XA<Dl^%ttmVj&^tl^o 
[0 0 3 9] 
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[^13] 

a = 1 — 

e.(t)= xp)- wp-l)y.{t) 
/3d.(t - 1) + ay, {try. it) 

_^ = 1 [ 1 ytm^ I 

dft) J5 I d.(t - 1) d,{t - 1) {/9d,(t - 1) + y,(tryfi)] J 
w.(() = w,(t- 1) + eJit) [y^itr/ I jffd^it- 1) +y,(t)y.(tr]] 

x^(t) = xft) - wjit)y.(t) 

rziT% d j(0)lj:ttitCD|0«9tfT'feU, li^tS;^^^. f(-)l±tanh(- 

fm4 2, Wi(t)(^M«f4 3, 2C.i+j(t)®Mff4 5T'^b, Zl C?) ^ >f T 
UXA{C^V^T^^:^M^^4(Z)^ffi$:, |(Z)ftlC4 6, d_i (t) (Dft^ 4 7 (^#11 - 

[0 0 4 0] 

^y#;t-5*^(Z)^-^:$>l-j--*'?^Tt>4xS(;^7^y r^l 0 2~j^7^-/:/l 0 4)„ IPt>, 
SE^IIi!t$:^e)*>i?*^(Z)W»T*^^$ti(;^7^^y^l 02), ®E^Kilt«:d^e)^^tC 

2 2 ffJlE# 2001-3068212 
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10 5), liM7-*-^(Z)afe-fbS:^xe>(^7^'y:7'i 0 6)„ -eUT, ^-^(h^M 

#ejti^(;^7^»y :/i 0 9). z.(r>^T:i^m^'mz'D\sx\tm^\z.^\^tz.%imy 

;l/druXA^CJ:S«lfiK^, 03 feJ;tJf04 {C:^Lfcll2 a)T;i/:JU XAIC<J;S« 
[0 0 4 1 ] 

[^14] 

J2im=E [\\x-wfiw^x)\\'] 

© j: ^ jS; ?^ o H 2 y ;i/ A tc S ^ < % ® o o 
[^15] 

Z=Wf(W^x) 

mm.mm.mmmmmzm'^ni.t. mmfi^±^<rj^n\ttj^^ii^i£wm\zm^-t 

[0 0 4 2] 
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[0 04 3] 

< ^tvti, m^mm^jt if<Dmmiz ^^xiz^< mm^^»^:i tnztj^ 

So 

[0 0 4 4] 



2 4 
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[^16] 

^( = ( II / ( IF^^) - ( ) ir J 

-r' {(Wo- Wo)" (Wo- Wo) 

+E{\\x-Wf(W"x)\\']]] 

V % V ;b^IE ^ S f?^JM(Z) z: Sr-ff ^ o 
[0 0 4 5] 

Xs \>^?>\>^?>fjt^mnmzMLxii!,x<^mm<Dm:Kmmm<Dfp^^^. m4^<D^ 
<D^iii^^mnm^mt-t^mmzt5\f^x. mm^t^n^:^m^mmx^^t\i^ 

mti^^mi}'n^m^^mm<Dnmt-'mLx^^^o 

[0 0 4 6] 

mz. :^mm<Dmmizi5i^:s,m^^m:&m^mmi^r^m^'^^iz-^^^xm,m-t 
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1^1 7] 

= sm(2 7c 600 

= sigii(sm(2 7t 5000) 

: [0,l]EP«1c7)-^SLI^ 

ZIZIT*, y >^^?KtS:tt 1 0 k H z Lfco sign( • (•) f^CD^f #5: 

[0 0 4 7] 
[^18] 

C=/s(2-J?f--l).2(2-J?2!^ l) 

2 6 ffiSE# 2001-3068212 
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'^:i^mm(Dmm<D^m\t7.'r y ':fM^Mmtjt% ic e mn^X' ^ s =b ©t- ^ s 

[0 0 4 8] 

FLOPS (Floating Operations Per Second) IK S: if/^T *i S il, i^fs: 

llife(^>?^®.ii jSCiK4 (D 1 :^5^^y ^coFLOPSiS:tt($i^l^CTfeszii:75)^«?ofco t^e 
o X , flx:* ^ -e (Z)^^FL0PSi5[ t:)- ^ ^ ^'^^^ v ^ r 
;6^^o jScma i:;*:^|g(D0Mi:T'li, i :/icMt--2>FL0PSiS[iijtSK 
3®^^(D:e'A^^^>^V^J&^ +:$)'?5iiR:^tcMt--g>*T'lCi£:^M^iliFL0PSm«, 
ii® ?^^IC <fc 2 / 3 JSi^T IC g[I^T' # S d ^ ^ ^ 1/ - J/ 3 > T'?fi^ 1/ o 

i^, Ef3 ^4;r>*Bi4 izBLfcrjvziv x2^^m\^^x^mnm(Dmmi}^m^n^o 
t.r^. u^m^iAa)^^m^:^iy^=LU-i/By<D^oizM^mzL^£<x^m 

[0 04 9] 

Eis-Eiioii, mm^^m<Dmm(D-'mt.Lx. ^^pm^^mmm^mm-t 

^r=.^<Dmxtb^. 0 8 (a)~(d)li||W?^®Mit#S:^L/TVxS„ 1119 (a)~ 
(d)ttM^3tlfe^l^^#S:^b, 08 (a)~(d)S:-=mSLiltlC,fc U^^bT^ti 
'&fT^J{CT^i^$ti7^W^«#5:^bTV>S. 01 0 (a)~(d)tt2fi:|IM<Z)?^ffi 

feSo 08(a)T'li, /nA /i/, /N.gA /eA /NA /tA /oA /hA / 

a/ (Arai:tt)®|IW^S:^bTVNSo 01O(a)li, M-^S 

lt^^T'fe*;> 08 (a)i:|«f^^^#*^#e>n. *:?j«ilCj:oT^lKt<Dfi#$:M 

[0 0 5 0] 

08(b)T'ti, /bA /iA /myA /o,uA /dA /eA /f ,uA /kA 
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/uA /zA /aA Its/ («S[0T'^$i)cO|IW^Sr3^LTV>Sc g|10(b)li 
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